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(54) SCHEDULING METHOD IN QUEUING SYSTEM AND CHUTING BLANKS SMTTCH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high stability with a simple operation by disoiminating one port having a 
maximum cell arrival rate and adding a dununy cell to ports except the maximum rate cdl arrival port in order to pemul 
die arrival rates with respect to the whole pons to be nearly equal. 

SOLUTION: A chuting blanks switch is provided with four input ports 6-1 1 to 6-14 and four output ports 6-21 to 6-24. for 
example. The cell arrives at the input ports 6-1 1 to 6-14 by different rate. A rate discriminator 6.3 discriminates the input/output 
ports 6-11 to 6-14 and 6-21 to 6-24 of the maximum arrival rate. A filling settler 6.4 settles a dummy flow corresponding to a 
proper queue to permit the arrival rates with respect to the whole ports 6-1 1 to 6-14 and 6-21 to 6-24 to be equal. A dummy cell 
generator 6.5 generates the dummy cell. A scheduler 6.6 executes routing by a heuristic MBM method without considering a 
queue length. 
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0tlOia«/NKti:irii«f»t'f>'?U^Vh* 
100551 iJ<s»fc:»4KI4, it jcoHcoa^.^'v' 

l00 56}lW«aUl«=fev^T, ff4t<tt. CijSl 

i fc j<oBlT^:^^^■eal•f 



[00571 t ^ 1 oolHEt ifitr. 

{00581 

l»W<^it<r)^®J [IVA. i^3.-=f<>y-f7> 
«W- h S: A fc^ L < 7 D-Oft^SrH^f 
[ 0 0 5 9 1 5FT«7D-<J5X-f vf<0-«S: 

[ 0 0 6 0 1 £^ J.-T -f y^^r^ y^Xffili, 3-3<»5± 
S=fr#M^^«. ( i ) MBM|l@(^>^S^«g)8tT 

eWtCS^Sili (•b^'i^aVIVDit^) . (ii) 
MBMbi— UA-f ^ y^xnUZ'^A-^-tyi^y^ 

'h$< (•fe^'i'3>'I VB$:^> . MWBM*&1^4 
MBM(9«%S(Clt'<7tQ^tCil«'CS«. ( i i 

[00611 [IVB. 'ya.-f<vy:f'7V^x<ni^ 

h. m uy^ismoix^ yf^4. v-\^xsm (q© 
s)m.Tmt. 7Q-44, iiFTiisnx:sr«ss^ 

y^. -rsrfct*, AA#-h i tai:tt>if-h J ^wnoy 

-hJi^W3>'ho-9 (CAC : Call Aitaission C 

•7 5:51 1 -C-ST* w t &<S«f * i i: as-C* « < t 
[00621 *«BB<0>'*-^ yir-f^y^xmt^ 
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[00631 ( i ) fsa (FiH-dp) gy^-^yhT 

[0064] ( i i ) ^ (Generation) 3 Vilf-»y 
-Mi. iteSa HcloTidS^JifutW-hr 

[00651 a i i)^ff)X'irifjL-*jy^O>:ii 

BM4fcttMBMBffil«ot A-y;^i^^ •j'^^) im 

[00661 [IVB. 1 ^3>Tjf-+J'h] H4 

Sfti. iatfj<OII*t:WLT. Ri. Sj<AT* 
A-Ri<A-Sji:i5SfCtHRtti&**>=Sr«r». 
h /9ij= A- RiO i *>4. J '^^^o-SatoL . 

Ri- <AT'J»6J:d5r»:<0i' >ifc:»lW-&. " 
[00671 HI. 3S'»2N-lfflO 

(00681 [IVB. 2 4j£3ydf-*VM 4^ 

o^-Kow-hSrAfc-rt. z<r>ziyiti-n>yvit. 
j[m:ty4(-^yv^x->x^iixii.\^-vcy^- 

hCioT i WktLtaSSiinrU-hAiiB 
[00691 ^^ay.-K-^y l-fci«-*i:a<D2-?<0 



-A^-y KotriSCWJCLT 1 SfcJiO t A&. H/t^ 
■y b3&«A?) i iiznwXWiij t UT^jL-'f y^^S^t 

|g7a-OSn%^yi^yr (policing) 
^S^.t:4f5wf:^LC> L*>t.. €ES<oy V^tCfeV^ 
Ti^5-'<^^-yh^CHSW-bifiMIL«:*«^ (C 

[00701$ &(cs»«i£:ai#-r $ t>KSi l 

y^y>yh$n*. di3>0<0«^, y.^i/;,.'-y\i 

1 ("f^rij^. i-jia*<2ai^<97rtWMrt-*)fc 

«RL. -evT^v^aokflBrt-*. x*-i^jt-5 

*«i-j3*^i^3>' (i*uidij>oi'Si»-r*. ) 
*fiF^t, qij>o iztvA. eaofcfHc^f*-^^ 

%f^yyVifi^:>L-'iyimxx^^\>mi, d 

[0071 1B5U. *fHH(cJ:«$«>C:0iU^ 
WrA"}. ta3y4f-*yh<0;»':ry^'<.-;^,T«^ 

-^«, #«c3;xKo*>*>*ajg«fts<offiffl*iga 
ii (ofc i«oisKrvh«ifc«. ) fc'Jt-fv^y^vhs 

•th. qij>04/i<lCijfel<0iS 

2»^^97rtfci-j2l*«fcii:flMri. X^'s/ 
jL-7*«i-j3^ii'-^3y«^ilp3I-J-&«^. Cijiil 

tsi'f^ y j< y f si/t^r^ h]!)«&*itf (-r^fc?, 
qij>0) w^^fhifia^f-iyt^^tii, 

(00721 [IVC. 1 '^a.-'r<yi^fvy9X 

y^;i • t'irvm^ v.^mmkiicrmm'm 

Xhh, i^a^-'r-iy^f'jy^X • XA -yi-ii^ MS 
<0A*!tf-h6. 11—6. 14ai^Nffl<oa{*3K-h 

6. 21^6. 24«riri-*tofci-*.ip^, aa^t 
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0*>04rA-(6. 711-6. 714«-ama- 

714tt. A*^-b6. 1 l*»^>aj:>)d?-l-6. 24 
fc. **-6. 7 1 2tt. A*Jtf-h6. 1 l*»<»aSA 

X4«l6»0=¥a-*»*«. 
100731 U-hSB!»6. 3«. fc*J«W-hO 

A^r«MH/-h««rCft«. *««S«6. 414, 'f'C 

[00741 [IVC. 2 i^jL—T-Ol^f^y^X 

7. Itt, VKo4»0:x-f yf-S^-r*. 

yi-7. 21-7. 23*>^.'t«. i^^-T^V^^r? 
y^x ■ X'f yf-<offitv^SQt0<o«Sl4mr<^?y 
aVIVC. 1 <B6) CreilSitTV^^. 
[00751 [ I VD. SSBttSmi aSt'^SjStft* 

'^y^xwfi. iy».-T'<yy:fyy9y^imLtt 
3.-r<yy'f'^yyxmA, w&nx'SrifjL-vyi^ 



w (cS»t&l9ai4, »TO J: 3 1: UT^S^l* h 9 
7-< y^/^^-yMitOTTi. ms<^mtsxTyrtz 
fcV^T, #A*;ff-h l*4II*£j.,"«ij'Clfi<0H:/P 
5:4j£f6 . h i •C4dtS#lX:-fc;Krm*«!ti 

*4f- h J T&*ffl«4aii/X:j.,' 
[00761 A*5K- h«)<)dBtk»4, -enaft^-^v^y^^ 

^tLhSii}^-h<n&(^ztThh. muz. a5*.if- 
Thh, viitfximmfumsxmm^ 11-2446 

4 8#t:§Mggfirt^&J:5^a« r^FP« oh57 

Silt. i«)h97^-»^^'fri4. MdteoMiet al.C 
aaS^l*; h77 ■< -y ^f^l'-yffy-mcXhh. McKc 

x^rj/ji-y>!?^««*»MBMr*«i»^4*A 

-sb^StCdt^-f & (Nick NcKeoMD. Venkat Anantlta 
Fu. and Jean Haliand, "Achieving lOOKthroughput i 
n an input-queued SMitdi*. In Ftoceedinss IEEE INF 
OCON' 96.p.2%-3Q2. San Francisco. O. March 199 
6, J"#ga> . ^i^S.3.\y-iy3yff>%k. *a«A 
MMf#««ffl*4f- V1fi> J: d if 1 flW)70- 
S^-W^-b «<0A:ftavai*^-M4^» 1 3 if2ffl 

7^ -y^SriflW**:*. «8:<05tf-H4l'-hA-ca 
Sf^Slt. te«)*fil42ATfi«*gtti. J/SaU- 
i'3>'C)B3tt^70-^4fl«-«3t<'>. 2fK09>r 

J:-5-C^5n*ii*<07O-J^awrft. Kl^ftSo 
A*l-1f-h»C«Lri4. 7D-«^^W*<0fclBl«a 

[ 0 0 7 7 1 ■t'f XN =4&tfN "SWJl'f -yf-tCOV^ 

( i , j ) atW4. i *»4>aj^J#- 

hj'v^l'-l'**^. |lh97^-y^'fcittiW-h 

iSatt. «B*«»fei»i/9yiVB. ifclEaLfcidfc 

[0 0781 1^WXN=4<»»^, r«=a«+i34.t 

[00791 
[Sen 
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0 A A 0 

0 A 0 A 

A 0 A 0 

A 0 0 A 



0 0 A 0 

0 A 0 0 

A 0 A 0 

A 0 0 A 



0 A 0 0 

0 0 0 A 

0 0 0 0 

0 0 0 0 



100801 If-rXN-SW^A. r8-a»+^8. t 



(0081] 
(«2} 



0 
0 
0 
A 
0 
0 
0 
0 



0 
A 
0 
0 
0 
0 
A 
0 

0 
0 
0 
0 
A 
0 
0 
0 



0 
0 
A 
A 
0 
0 



0 0 



A 
0 
0 
0 
A 
0 
0 



0 0 0 0 A 0 A 



[0082) 0iXS,l/2<rABBK^ti. ffiSO^f 

[00831 sstu. ^ffiziyy-i^i'-i^aytzM 
tmi. s-^onft-cii. Q=i 6N«ao-fe;i't. 



1, 000;!l-f-yrrttC4fj>.-i^-fXtf:^Srf-x-y 
[ 0 0 8 4 1 S 1 tllK^**^. 9 il<0;^i^i'A- 

OO^-^X. ■*Tti>^>, MBM. JKftHMBMti-y 
&. Rfiifeli-r'<T4lHl (4>f^'U-j/3y)llffL 

It. 
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[0085] ^Ktt&mimcom i )f(c^sit-cv^«. 

SiO. y7>i'f>'0-ClOO%tX'f3S.Thi>. N = 8 

ooxc±#s*«. 

1 0 0 8 6 J ijc^ox^f y a- y y^ijmn^ 9;^ ( c<i 

ii, PIM-SHAKE-4. RND-SHAKE- 
4. RRRND-SHAKE-4, RtfSLI P-SH 
AKE-4Sr*tr. ) tt. SBfit*-yXir< •y^';^ 

4iif-b'e»43esett9 3%*»^»s^tt9 



ett9 2J6'vwat»r*&. zini>n^mfi, n 

kV»ae5l4. 2<»!SaSr*r&>'-K«2«&OffttS:-9- 

10087) 
l9kU 





























MBM 


90% 


100% 


93% 


10% 


P1M-SUAK&4 


93% 


98% 


90% 


92% 


RND-SHAK&4 


93% 


98% 


90% 


92% 


RR4IND-SSAK&4 


93% 


98% 


89% 


92% 


StIP>SRAK&4 


93% 


100% 


83% 


100% 


PIIii-4 


8S% 


88% 


87% 


86% 


RNIM 


88% 


86% 


87% 


88% 




88% 


86% 


M% 


85% 


SIIP-4 


100% 


80% 


100% 


86% 



[0 0 881 s&nxiT'JjL^'jyinj^^'^xii. 

0^9;^I4, PIM-4. RND-4, RR-RND. 
88%4*^.86%K:fiT-r*. SL I P-4»40WCft 

SLi p-4<?M&^i oo%«r>x;i^r-»M4, 

iO, 100%<OX>P-rvhA«Iigi:=5:ft. L*'L.. 
SLIP-414. £««fc*J»t««fh97^-y^T14 

fsmfihh, HRfc. sLi PI4. ^^<<^)ffla«af97 
^ ^ifj^9-y\znLx&&'Bi(mi:ms.'ti><nMwm. 

tmnri l-244 64 8#Sr#SS) . Z(nmiL^ii 

\vc:r^y^^l,<f>SLi p<oaiff5r>t7*-vy;* 
[00891 immM/n>sa&mi, ^s^t^tiJSLiio 

[0090] 



d-rSwtT. MWBM (a*SA2»Vv^>^^) ;^ 
tfc. J:0*WfirMBM <fb»:^'fX2ffT^f->'^') 
Zbtnti. 

[HI 1 x-iri^:L-oyinsm<^29r^7i:wmth 
hi. 

[04 ] *jffia^iest»®K:*jJt*^3 5^-*v 

[051 *l&Ba(Cj;6d4^(Cff^ Lv^deesET^o. 

[H6 1 *«Batj:iJ^ i-T^ Y yvfjy^x • X'f 
[B7 ] r ^ y^'r^V^;^ • XH 
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6. 1 1--6. 14 A*!tf-K 
6. 21-6. 24 aSA'If-h 

6. 3 u-vmm 
6. 4 uniji^ii 

6. 5 ^5— bA'^JfiS 



[012] 




6. 6 Xiri^:,.-^ 

6. 711-6. 714 

7. 1 

7. 21~7. 23 >'3.-y-A y^'/'^y9XX^ y 



[B3I 




(B41 




CMC 
1 






















IHIIIIiii^S 
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[|iaiB]^11^9^1B (1999. 9. 1) [filErtSl 



mfmk x^yux avitf^ox (72)»IBt 

08540 ryvxhv, 4 -f vr^'^y 08540 ryvxhv, 4 'fyr-f'^v 
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F^-MP^) 5K03O GA03 HAIO HB09 HB17 KA03 
KA13 KX12 KX18 KX29 LA03 
L607 IGDS HA13 
9A001 cm CQ)7 FZ05 HI64 KX56 
LL09 



